) as a search p50 cdc37 is able to arrest the ATPase cycle to facilitate client protein loading. This property resides in the C-termodel. The structure of C-p50 cdc37 was determined from difference Fourier maps and the structure of the comminal part of the molecule and is retained, although to a lesser degree, in the yeast Cdc37p, whose C terminus plex refined at 2.4 Å (see Experimental Procedures). has only low homology to its mammalian homologs. In order to define the nature of the functional interaction Structure of C-p50 cdc37 between p50 cdc37 and Hsp90, we have mapped the The C-terminal segment of p50 cdc37 is entirely helical in p50 cdc37 binding region in Hsp90 to the N-terminal nuclestructure, consisting of a large 6-helix bundle at the otide binding domain and determined the crystal struc-N-terminal end of the visible structure (residues 148-ture of the core Hsp90-p50 cdc37 complex. The structure 245) connected to a small 3-helix bundle (292-347) via reveals the mechanism by which p50 cdc37 arrests the a long single helix (246-286). This small helical bundle ATPase cycle of Hsp90, locking the "lid" of the nucleois less well ordered than the rest of C-p50 cdc37 and no tide binding pocket in an open conformation, and holdinterpretable electron density is present for residues ing the "jaws" of the Hsp90 molecular clamp apart to 309-315, which connect the first and second helices of facilitate client protein loading. this domain. The large helical domain has an unusual topology, with helices 2-5 forming a right-handed orthogonal 4-helix bundle, while helix 6 and the proximal Results and Discussion part of the long connecting helix form an ␣-arch that wraps around the surface of helix 5 (Figure 2A . Although Hsp90s are extremely highly conused to promote crystallization, C-p50 cdc37 would be preserved especially in the N-terminal domain, we were dominantly dimeric so that the dimer observed in the concerned to verify that this interaction was not an articrystals is likely to be authentic. The relatively small fact of yeast Hsp90 binding to human p50 . In this case, the ATPase all the residues in contact with p50 cdc37 are identical to those in both of the human cytoplasmic Hsp90 isoforms, activity was fully sensitive to inhibition by p50 cdc37 , showing that the desensitization produced by the A107N muwith the exception of Ser 109 on the edge of the lid, which hydrogen bonds to the side chain of p50 cdc37 Lys tation is specific and not a general property of hyperactive Hsp90 mutants. Consistent with its effect on ATPase 202-an interaction available to the glutamine found at this position in human Hsp90s.
inhibition, and in contrast to wild-type, no significant heat was generated when p50 cdc37 was titrated into We have previously described a mutation engineered in the surface of the lid segment, A107N, which activates Hsp90-A107N in ITC experiments ( Figure 4D ). The side chain of Arg 167 from p50 cdc37 points down the inherent ATPase of Hsp90 probably by favoring lid 
